Hemorrhagic conversion of spinal schwannomas represents a rare occurrence; also rare is the development of a spinal intradural hematoma after spinal manipulation therapy. We report a unique presentation of paraplegia in a patient who underwent spinal manipulation therapy and was found to have a hemorrhagic thoracic schwannoma at time of surgery in the setting of anti-platelet therapy use. In patients with spinal schwannomas, tumor hemorrhage is a rare occasion, which can be considered in the setting of additive effects of spinal manipulation therapy and antiplatelet therapy.
Introduction
Spinal nerve sheath tumors include schwannomas and neurofibromas, representing commonly encountered spinal tumors. Annually primary spinal neoplasms account for an incidence of 1.3 to 10 per 10,000 population and nerve sheath tumors can represent a third of these. 1, 2 Spinal nerve sheath tumors account for 30% of all intradural tumors. 1 Spinal schwannomas are usually extramedullary and can be either intradural, extradural, or both. Spinal nerve sheath tumors often occur between the ages of 25 to 50, with no significant predilection for gender. 2, 3 Common presenting symptoms depend on location and often attributable to direct compression of the spinal cord / cauda equina and / or the nerve root of origin of the neoplasm. Symptoms include motor symptoms due to mechanical compression from the tumor, pain, parasthesias and numbness. 2, 3 Occasionally these tumors are found incidentally on imaging and may be asymptomatic.
Hemorrhagic conversion of a schwannoma is not a common initial presentation; acute paraplegia due to acute hemorrhagic conversion of a spinal schwannoma is a rare occurrence. In addition spinal intradural hematoma after spinal manipulation therapy is also a rare occurrence and the literature lacks reports of in-tradural hemorrhage following spinal manipulation. We present a clinic case of acute paraplegia due to hemorrhagic conversion of an intradural thoracic schwannoma presenting with compressive intradural hematoma after spinal manipulation therapy, and a review of the literature for factors predisposing to hemorrhagic conversion.
Case Illustration

Initial Presentation
A 71 year-old man with a past medical history significant for hypertension, hyperlipidemia, and benign prostatic hyperplasia underwent spinal manipulation therapy by a chiropractor for back pain complaints. He was taking nonsteroidal anti-inflammatory medications (NSAIDs) and reporting daily aspirin use. The spinal manipulation therapy treatment was performed at an outside facility and specific techniques were not available for review from the practitioners. Throughout the course of the day, following spinal manipulation therapy, the patient developed right then left lower extremity weakness and urinary retention. He presented to an emergency department, and upon transfer to a tertiary care center he was noted to have profound weakness in the lower extremities with some distal toe movement but otherwise no significant lower extremity movement, patchy sensation in right proximal leg, and full strength in the upper extremities. An MRI was obtained at time of presentation; sagittal non-contrast images were available for review. MRI imaging showed a 1.4 cm intradural extramedullary lesion along the posterior thecal sac compressing the thoracic spinal cord at the T8 level with foci of T2 hypointensity and foci of T1 hyperintensity concerning for blood products (Figure 1 ).
Hospital Course
The patient was offered emergent surgery for exploration and decompression of the thecal sac. Coagulation parameters at time of presentation were within normal limits. He underwent a thoracic laminectomy, exploration of the subdural space, evacuation of a compressive intradural hematoma and resection a of thoracic schwannoma. Upon exploration of the intradural space, a thick area of compressive clot was noted, along with a traversing nerve root noted to have a reddish-tan colored small growth adherent to the clot, concerning for a nerve sheath tumor. The clot was evacuated, the tumor was resected and the specimen was sent for pathology evaluation. Histopathology was consistent with a schwannoma.
At time of discharge from the hospital to a rehabilitation facility the patient had regained some function in the lower extremities (1-2 out of 5 on neurological power exam) though he did not show any antigravity function on examination.
Follow-up
At the time of six month post-operative clinical follow-up the patient continued to have improvement in lower extremity function, presenting with antigravity strength in the lower extremities in all distributions, with ability to walk assisted with a walker with outpatient therapy. Follow up MRI did not show recurrence of tumor or intradural hematoma.
Discussion
Hemorrhagic conversion of a spinal schwannoma is rare. Several reports have described the presence of intracranial subarachnoid hemorrhage in the setting of a distal spinal schwannoma. [4] [5] [6] [7] Similarly few reports have described hemorrhagic conversion of spinal schwannomas presenting with spinal hematomas and related symptoms. [8] [9] [10] [11] [12] [13] [14] [15] [16] These reports have described hemorrhage from spinal schwanno- mas resulting in spinal subarachnoid, subdural and intratumoral hemorrhage and associated symptoms, with various postulated mechanisms. [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] Table 1 and Figure 2 show a distribution in the spine of spinal schwannomas presenting with intradural subdural/ intratumoral hemorrhage, with most frequent presentation in the thoracic spine. Several reports have postulated changes in vascular supply as contributing factors to hemorrhage development in the setting of spinal schwannomas. Jenkins et al. describe a patient presenting with acute severe pain who was found to have a lumbar intradural extramedullary schwannoma with hemorrhage due to torsion; the authors postulate a mechanism of vascular insufficiency, likely venous, contributing to reperfusion-related hemorrhage. 11 Tanaka et al. report a case of a spinal intradural hematoma from a nerve sheath tumor presenting with acute symptoms in a patient in the post-natal period two days after a normal vaginal delivery. 12 The authors postulate that repetitive traction force caused by the change in posture due to change in maternal center of gravity in the immediate post-natal period may have contributed to the hemorrhage by contributing to exertion on the tumor's vascular supply from the nerve root. 12 Reports of cases of hemorrhagic schwannomas in the setting of trauma or physical exertion have been presented in the literature. Cohen et al. describes the case of a patient presenting with acute paraplegia following a minor traumatic thoracic spine injury and was found to have a hemorrhagic intradural nerve sheath tumor. 13 In a case report by Uemura et al., the authors describe the case of a woman presenting with acute paraparesis following physical exertion due to hemorrhagic spinal schwannoma. 14 In the present case illustration, spinal manipulation therapy may present a similar mechanical/traction mechanism of action as the physical exertion events described in previous reports, though further studies will be necessary to fully understand the mechanism.
Spinal manipulation therapy or spinal adjustment in the setting of treatments performed by various medical professionals, including practitioners of chiropractic medicine, has been associated with various described adverse effects. One systematic review of the literature since 2001 found mild to moderate adverse effects following spinal manipulation, with the most frequent serious adverse effects due to vertebral artery dissection. 19 The review identified case reports in the literature reporting spinal hematomas after manipulation. 19 following spinal manipulation therapy. [20] [21] [22] [23] [24] [25] [26] [27] [28] However, the literature lacks reports of spinal intradural hematomas following spinal manipulation therapy. We present here a unique case of a compressive thoracic intradural hematoma in the setting of a hemorrhagic conversion of a thoracic schwannoma after spinal manipulation therapy. However, we cannot exclude the possibility of a spontaneous acute hemorrhage.
Others have described hemorrhagic spinal nerve sheath tumors in the setting of anticoagulation therapy. 15, 16 Motomochi et al. reported a case of a patient on warfarin anticoagulation presenting with pain, numbness, lower extremity weakness, and urinary symptoms and was found to have a T10 lesion interaoperatively consistent with a nerve sheath tumor. 15 Ichinose et al. also described hemorrhage within a spinal intradural schwannoma at the conus medullaris (thoraco-lumbar junction) presenting with paraparesis and urinary incontinence in a patient receiving anticoagulation, although the precise type of anticoagulant therapy is not described. 16 No reports specifically describe an association with antiplatelet therapy. In our case illustration, our patient reported use of antiplatelet agents prior to presentation. Additive effects of spinal manipulation and antiplatelet therapy may have contributed to the currently described hemorrhagic presentation in the thoracic schwannoma. To our knowledge no reports to date describes a spinal intradural hematoma in the setting of both spinal manipulation therapy and antiplatelet therapy in a patient harboring a spinal schwannoma.
Conclusion
Hemorrhage from a spinal schwannoma is a rare occurrence; also rare is development of an intradural hematoma after spinal manipulation therapy. For patients harboring spinal schwannomas, tumor hemorrhage is a rare occurrence, and can be considered in the setting of additive effects from spinal manipulation therapy and antiplatelet therapy. In patients presenting with acute paraplegia from a hemorrhagic spinal schwannoma, urgent decompression of hematoma and / or tumor resection presents a therapeutic option.
